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Development of Watercourse Aggradation/Degradation Risk Index for New Mexico

Abstract 

Stream aggradation and degradation risk indexes and GIS maps were developed for the entire State of New Mexico. These maps were used in the design of drainage structures on roads that cross waterways within the state’s hydrologic regions.  Previous methods used to design and place drainage structures (culverts) on state highways involve much uncertainty, which leads to both over- and under-designed structures.  Better designed structures would minimize maintenance and construction costs. Inputs to the model included topography, vegetation, rainfall, and soil composition. GIS software was used to determine a relative soil erosion risk on statewide 30-m DEM maps.  To covert the raw data to a soil risk erosion map, fuzzy logic rules and software were used.  Calculated soil erosion risks were field validated at sites across New Mexico.
Bio

 Dr. Cal obtained a B.S. in Chemical Engineering and a Ph.D. in Civil & Environmental Engineering from the University of Illinois at Urbana-Champaign (UIUC).  He is currently the Vice President for Academic Affairs and previously the Division Head for Math, Engineering, Science and Health (MESH) at New Mexico State University (NMSU), Alamogordo, NM.  For 12 years he was Chair and Professor in the Department of Civil & Environmental Engineering at New Mexico Tech (NMT).  As a professor, Dr. Cal taught courses in air quality engineering, fate and transport of pollutants, heat & mass transfer, fluid mechanics, open channel hydraulics, pavement engineering, water resources engineering, and thermodynamics.
Dr. Cal’s research and consulting experience spans 27 years, and he has worked on projects in the areas of air pollution control, air quality science, atmospheric dispersion modeling, chemical fate and transport, and heat and mass transfer.  Dr. Cal has extensive community and government service, including 30 technical review panels for the U.S. EPA. He isa member of the NCEES Environmental Engineering P.E. exam development committee and Chair of the Air Pollution Control Committee of the American Academy of Environmental Engineers and Scientists (AAEES).  He has authored more than 100 publications.
Dr. Cal is a licensed Professional Engineer (P.E.) in the State of New Mexico and a Board Certified Environmental Engineer (BCEE) with a specialty in air pollution control engineering. He has received many awards for his research and teaching, including New Mexico Tech’s Distinguished Teaching Award, the Young Civil Engineer Achievement Award from the Civil and Environmental Engineering Alumni Association at the University of Illinois at Urbana-Champaign, the American Chemical Society’s R.A. Glenn Award, and the New Mexico Society of Professional Engineers Outstanding Service Award.
Dr. Cal has extensive consulting experience in the areas air pollution engineering, air quality permitting and atmospheric dispersion modeling (AERMOD, SLAB, ISCST, SCREEN) – mainly in the areas of mining, mineral processing, construction materials, waste management and incineration and petroleum processing.  He has developed air quality permits and performed atmospheric dispersion modeling in 9 U.S. states, and he has provided expert witness testimony in support of public and private companies, individuals, state agencies and litigation attorneys.
image1.jpeg
—

PURDUE ™S

ENGINEERING




